Two yeast homologs of ECA39, a target for c-Myc regulation, code for cytosolic and mitochondrial branched-chain amino acid aminotransferases.
ECA39 was isolated as a target gene for c-Myc regulation in mice. We identified two homologs for the murine ECA39 in the yeast Saccharomyces cerevisiae, ECA39 and ECA40, as well as two human homologs. These genes show a significant homology to prokaryotic branched-chain amino acid aminotransferase (BCAT) (EC). To understand the function of eukaryotic ECA39 and ECA40, we deleted either gene from the yeast genome. Activity of branched-chain amino acid aminotransferase was measured in the wild-type and mutants with either leucine, isoleucine, or valine as substrates. The results demonstrate that in S. cerevisiae ECA39 and ECA40 code for mitochondrial and cytosolic branched-chain amino acid aminotransferases, respectively. ECA39 is highly expressed during log phase and is down-regulated during the stationary phase of growth, while ECA40 shows an inverse pattern of gene expression. In agreement with these results, while we previously showed that deletion of ECA39 affected the cell cycle in proliferating cells, we do not observe a growth phenotype in eca40Delta cells. We suggest that BCAT is a target for c-Myc activity and discuss the evolutionary conservation of prokaryotic and eukaryotic BCATs and their possible involvement in regulation of cell proliferation.